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Abstract
Background: Psychological interventions have been proved to be effective in chronic headache (CH) in adults.
Nevertheless, no data exist about their actual implementation into standard clinical settings. We aimed at critically
depicting the current application of psychological interventions for CH into standard care exploring barriers and
facilitators to their implementation. Secondarily, main outcomes of the most recent psychological interventions for
CH in adults have been summarized.
Methods: We conducted a systematic review through PubMed and PsycINFO in the time range 2008–2018. A quality
analysis according to the QATSDD tool and a narrative synthesis were performed. We integrated results by: contacting
the corresponding author of each paper; exploring the website of the clinical centers cited in the papers.
Results: Of the 938 identified studies, 28 papers were selected, whose quality largely varied with an average %QATSDD
quality score of 64.88%. Interventions included CBT (42.85%), multi-disciplinary treatments (22.43%), relaxation training
(17.86%), biofeedback (7.14%), or other interventions (10.72%). Treatments duration (1 day-9 months) and intensity
varied, with a prevalence of individual-basis implementation. The majority of the studies focused on all primary
headaches; 4 studies focused on medication-overuse headache. Most of the studies suggest interventions as effective,
with the reduction in frequency of attacks as the most reported outcome (46.43%). Studies were distributed in different
countries, with a prevalent and balanced distribution in USA and Europe. Ten researches (35.71%) were performed in
academic contexts, 11 (39.28%) in clinical settings, 7 (25%) in pain/headache centres. Interventions providers were
professionals with certified experience. Most of the studies were funded with private or public funding. Two contacted
authors answered to our e-mail survey, with only one intervention implemented in the routine clinical practice. Only in
three out of the 16 available websites a reference to the implementation into the clinical setting was reported.
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Conclusion: Analysis of contextual barriers/facilitators and cost-effectiveness should be included in future studies, and
contents regarding dissemination/implementation of interventions should be incorporated in the professional training
of clinical scientists. This can help in filling the gap between the existing published research and treatments actually
offered to people with CH.
Keywords: Chronic headache, Migraine, Tension-type headache, Psychological interventions, Behavioral interventions,
Cognitive-behavioral therapy (CBT), Mindfulness, Acceptance and commitment therapy (ACT), Biofeedback (BFB),
Relaxation training
Background
Chronic headache (CH) represents a clinical condition
valued as one of the top 20 causes of disability world-
wide [1, 2]. According to the third edition of the Inter-
national Classification of Headache Disorders (ICHD-3
[3]), primary headache includes migraine, tension-type
(TTH), cluster and mixed type headache, whose chronic
form requires at least 15 days/month of pain for at least
3 months. Given the frequency and intensity of headache
attacks, CH has a strong detrimental influence on pa-
tients’ quality of life with a high level of reported distress
[4, 5]. Also, a greater percentage of psychopathology in-
cluding depression and anxiety symptoms characterizes
chronic migraineurs compared to non-chronic subjects
or healthy controls [5, 6].
Traditionally, the main treatment of CH is represented
by medication, with a frequent risk of overuse (Medica-
tion overuse Headache, MoH). However, medication
alone shows moderate efficacy [7]. Headache and espe-
cially chronic migraine represent a multifaceted disease
in which psychological factors play a crucial role both as
triggers of headache attacks and maintenance factors [8].
In particular, locus of control, self-efficacy, social sup-
port, and emotional states have been described as influ-
encing the course of the disease, by affecting perceived
pain, migraine management, and the overall impact of
headache on related disability and quality of life [9, 10].
In line with this bio-psychosocial model of chronic mi-
graine, in the last years, multi-componential approaches
have been suggested and developed which include
pharmacological, psychological and/or physical compo-
nents [11–15]. In particular, psychological interventions
have been proposed either as complementary to pharma-
cological treatment or as a stand-alone therapy [16–18].
They have been generally grouped into three categories:
a) relaxation training, b) biofeedback (BFB), and c)
cognitive-behavioral therapy (CBT). CBT includes stress
management training, and two main approaches of the
third wave CBT therapy such as Acceptance and Com-
mitment Therapy (ACT), and mindfulness [19, 20]. Such
behavioral interventions are especially effective in redu-
cing headache-related disability and affective distress in
patients who do not respond to medication and in the
prevention of attacks, with grade-A evidence of the effect-
iveness of biofeedback [21]. Overall, previous studies
emphasize the role of psychological interventions in pre-
venting headaches, reducing the frequency and severity of
attacks, headache-related disability, and affective distress
and providing patients with strategies to manage the
physiological and psychological components of the disease
[17–21]. Interestingly, the recent rise of information-
technology-based approaches has contributed to the pre-
liminary administration of behavioral therapies through
different devices and online [22], although further re-
searches are warranted to test the feasibility and the effect-
iveness of these new therapeutic approaches.
Compared to the big amount of published literature
assessing the feasibility and effectiveness of behavioural
interventions for adult people with CH in research set-
tings, studies detailing the implementation of psycho-
logical approaches into the standard care of CH are
quite rare (i.e. [23]). ‘Implementation’ refers to the use
of strategies to adopt and integrate evidence-based
health interventions and change practice patterns within
specific settings’ [24]. Nowadays, a gap seems to exist
between the knowledge on the effectiveness of behav-
ioural interventions as described by scientific literature
and their implementation into clinical contexts after the
conclusion of the research and the publication of results
[25–27]. Indeed, although effectiveness represents one of
the aspects ensuring quality of care, a full assessment of
quality of services also requires contemplation of access
[28]. A comprehensive consideration of such factors is
actually missing in the existing literature of psycho-
logical intervention for CH in adult population.
In order to reach a better understanding of these
aspects, the main aims of the present paper are: 1) to as-
sess the current implementation of psychological inter-
ventions described in the literature of CH into routine
practice; 2) to analyse factors possibly representing bar-
riers or facilitators of implementation (such as funding,
setting, healthcare providers) and the possible gaps to
the implementation (such as geographical context, target
population, kind of implemented approaches). Finally,
we briefly summarized the effective outcomes of the
most recent psychological interventions for CH.
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Methods
In order to reach our aims, we used a multidimensional
approach consisting of three steps: a) searching relevant
literature; b) contacting the corresponding author; c)
visiting the website of the clinical centers cited in the
selected papers (where available). Strategies b) and c)
aimed at obtaining additional information with respect
to those described in the literature (see Fig. 1).
Searching relevant literature
The search and selection of relevant studies related to
our topic were performed in accordance with the
PRISMA (Preferred Reporting Items for Systematic re-
views and Meta-Analyses) guidelines [29].
Search strategy
We identified studies focused on psychological interven-
tions for chronic headache through searching the elec-
tronic databases PubMed and PsycINFO (research date:
January 18, 2019). Three sets of keyword search algo-
rithms were used linked with the Boolean operator
‘AND’. The first keyword included the terms “migraine”
OR “headache. The second one included the term
“chronic“. The third set of keyword search was related to
the intervention and included the term “psychol* inter-
vention”. The final search formula was: [((((migraine)
OR headache)) AND chronic) AND psychol* interven-
tion]. Filters for English language and publication date
(1st January 2008-31st December 2018) were applied.
Study selection criteria
The following inclusion criteria were used: 1) adult
population (age > 18 years); 2) diagnosis of chronic pri-
mary headache (migraine, TTH, mixed headache); 3) the
study has to focus on the administration of psychological
interventions for chronic primary headache (i.e. the term
‘chronic’ is specified in the title) with or without MoH, or
severe headache (presence of MoH; without MoH but
with high triptan or analgesic intake frequency; Migraine
Disability Assessment-MIDAS score > 5; no maximum
number of days or attacks specified); 4) psychological
interventions which have shown to be evidence-based
such as cognitive-behavioral therapy (CBT), mindfulness
and acceptance and commitment therapy (ACT), biofeed-
back, relaxation training; 5) peer reviewed research arti-
cles; 6) observational studies, retrospective or prospective
cohort studies, randomised trials, qualitative and mixed
methods studies; 7) English language; 8) publication date
between 1st January 2008 and 31 December 2018 (includ-
ing e-pub). The publication time range was selected in re-
lation to the objective of our work that aimed primarily at
understanding which factors contribute to or impede the
implementation of the most recent and evidence-based
psychological interventions, by including also the re-
searcher survey and the websites exploration. In our opin-
ion ten years is an appropriate time frame to be able to
contact researchers who are still active in this field and to
have an appropriate evaluation of the factors related to
clinical implementation in standard care of the most re-
cent evidence-based treatments of CH.
Exclusion criteria were: 1) review papers, study protocols,
conference abstracts or posters, books or book chapters
and case reports; 2) papers not focusing on psychological
interventions; 3) papers focusing on secondary analysis (i.e.
referring to the same sample and intervention); 4) papers in
which the maximum number of headache days were speci-
fied in the inclusion criteria was lower than expected for a
diagnosis of CH (i.e. “Headache attack frequency had to be
between one and six attacks per month”); 5) papers expli-
citly excluding chronic condition (i.e. “subjects with more
than 14 headache days/month were not enrolled”); 6) stud-
ies on general chronic pain where it was not possible to dis-
tinguish the diagnosis of CH or studies on general chronic
pain where it is possible to identify the sub-sample with
CH but the percentage of participants with CH was less
than 50% (in order to be sure that psychological interven-
tions were focused on samples made up by the majority of
the patients affected by CH).
Selection procedure
Both C.P. and V.D. interrogated independently the data-
bases and screened title and abstract of the resulted
Fig. 1 Multicomponent approach including three consecutive research methodologies
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items. Whenever at least one author raised concerns
about study inclusion, the full text was inspected until a
consensus was reached. When a consensus was not
achieved, the third author (L.D.P.) checked the informa-
tion and after further discussion a final decision was
taken. For all search items that passed the first screen-
ing, we reviewed the full texts. Also, we cross-referenced
lists of included studies to identify papers that the search
terms had not found. Finally, since a notable number of
reviews exist on behavioral intervention for primary CH,
we retrieved and reviewed them and selected potential
further papers published between 1st January 2008 and
31 December 2018 (see Fig. 2).
Data collection process and data items collected
For each included paper the first author (C.P.) extracted
the main research variables using a standardized data ex-
traction form (Microsoft Excel 2010). In particular, we
focused on aspects of the study potentially representing
source of information on barriers or factors helping the
implementation of interventions into standard care. Ex-
tracted variables were: first author, year of publication,
setting and country, hospital/clinical centre involved in
recruitment and/or intervention (if mentioned in the
study), website of the hospital/clinical centre, pathology,
number of participants included in the study and num-
ber of those analysed, recruitment, study design, type of
psychological intervention, administration (individual
and/or group and additional delivery mode), intervention
provider, length of intervention, percentage of adherence
to intervention, main results, funding, implementation
into clinical context at the end of research [as specified
in the paper and/or by visiting website, see c)].
Risk of bias assessment in individual studies
All eligible studies were evaluated against the 16-item
quality assessment tool (QATSDD) [30]. The tool shows
good reliability and validity for use in the quality assess-
ment of methodologically diverse set of research articles.
It consists of 16 criteria each with a score ranging be-
tween 0 (‘no mention at all’) and 3 (e.g. ‘detailed descrip-
tion of each stage of the data collection procedure’). The
maximum possible score is 42 for qualitative or quanti-
tative studies and 48 for mixed-method studies. For each
included study, we added the item scores and divided
the result by the maximum possible score (%QATSDD
total score) to report the paper’s overall quality score.
Furthermore, mean and standard deviation were calcu-
lated for each item in order to describe the items with
higher and lower values [31–33]. Two authors (C.P. and
V.D.) applied the QATSDD to included studies, and dis-
agreements were resolved through discussion with the
third author (L.D.P.) until consensus was achieved.
Contacting the corresponding author by e-mail
The corresponding author of each included paper has
been contacted by e-mail by asking him/her whether the
intervention described in the published paper has been
introduced in routine clinical settings. A 5-min survey
(available as Supplementary material) has been created,
regarding actual implementation, barriers or factors fa-
voring successful application of the intervention. We
specified in the e-mail that the collected data would have
been used only for the present research and that no per-
sonal data were collected. We sent the initial e-mail on
June 22, 2019, and subsequent 3 reminders (the first
after 1 week from the first mail, the second after further
2 weeks and the third after one further week).
Exploring websites
As an adjunctive strategy, we tried to obtain information
about the implementation of interventions by visiting
the clinical center website as specified in the paper full
text. Only websites having an Italian or English version
were consulted.
Results
Searching relevant literature - results
We retrieved 868 studies from electronic database and 70
from reviews and meta-analyses [17, 18, 20–22, 34–47].
After removing duplicates and applying exclusion criteria,
we obtained a final selection of 28 papers [11–15, 23, 48–
69] (see flow diagram of studies selection in Fig. 2). The
most of the studies (17 out of 28, 60.71%) were random-
ized controlled trials (RCT) with a direct comparison be-
tween groups assigned to psychological interventions for
CH versus waiting list or other approaches. Five RCTs
were defined by authors as ‘pilot RCT’ because of the
small sample size. The remaining papers were observa-
tional or retrospective studies. The following paragraphs
summarize the variables of interest of the selected papers
(see also Table 1 and Supplementary Table).
Intervention
Twelve studies (42.85%) used CBT approaches (mindful-
ness-based training, ‘learning to cope with triggers’ pro-
gram, ACT, guided imagery), 6 (22.43%) described
multi-disciplinary interventions including at least one
psychological component, 5 (17.86%) were based on re-
laxation training, 3 (10.72%) compared different psycho-
logical interventions, and 2 focused on BFB (7.14%).
Among them, 12 (42.85%) had an individual-based ap-
proach, 9 (32.14%) were group-based interventions, and
7 (25%) studies combined individual plus group activ-
ities. In 12 studies (42.85%) the intervention included
additional delivery mode as homework and e-mail/tele-
phone support. Interventions covered the duration range
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of 1 day-9 months. Adherence to treatment ranged from
to 37.5 to 100%.
Pathology declared in the paper
The most of the studies (17 out of 28; 60.71%) included
patients with all diagnosis of primary headache
(migraine, TTH, mixed or cluster headache), 5 (17.85%)
were focused only on migraine and 5 only on TTH. One
study [49] included both primary and secondary head-
aches. Among them, twelve studies included patients
with MoH (42.85%), 6 (21.43%) studies excluded these
patients, and 10 (35.71%) studies did not specify the
Fig. 2 PRISMA flow diagram of the study selection
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inclusion of MoH either in inclusion/exclusion criteria
or in sample characterization. Among the 12 studies in-
cluding patients with MoH, 4 were specifically focused
on the prevention or treatment of MoH (i.e. during or
after withdrawing).
Effectiveness of interventions
Most of the studies suggest psychological interventions
as effective in improving at least one headache outcome.
In particular, a reduction in frequency of attacks is the
most reported finding (13 studies: [12–15, 51–59]),
followed by reduction in pain-related disability (7 stud-
ies: [11, 15, 49, 50, 52, 60, 61]), symptoms of anxiety, de-
pression, stress (7 studies: [12, 15, 48–50, 61, 62]),
sensory perception of pain (i.e. intensity, duration; 7
studies: [23, 50, 52, 54, 56, 63, 64]), use of medication
[15, 53, 59, 65], catastrophizing [50, 56, 63]. Improve-
ments were observed in quality of life [48, 64–66], coping
strategies [51, 56], mindfulness ability [55], self-efficacy
[63]. In over 80% of the studies comparing psychological
intervention with treatment as usual (TAU) or waiting list,
behavioral approaches overtook the control group in at
least one headache outcome.
Country
Among the selected studies, 10 out of 28 (35.71%) were car-
ried out in Europe (Germany, Italy, Sweden, Switzerland,
United Kingdom), 11 (39.28%) in North-America (Canada,
USA) and 7 (25%) in other countries (Australia, India, Iran,
Israel).
Setting
Ten researches (35.71%) were performed in academic
contexts (University), with participants usually recruited
among the general population or undergraduate/college/
university students (usually using advertisement and
media) or referred by local physicians/neurologists.
Among them, one study [48] was carried out with the
collaboration between University and three different
primary care settings. Of the remaining studies, 11
(39.28%) were carried out in clinical settings with partic-
ipants enrolled among patients referring to i.e. the de-
partments of neurology and/or anaesthesiology of
general (University) hospitals; 7 (25%) in specialized
pain/headache centres (2 of them were private and the
remaining 5 were part of hospitals or universities.
Among the latter, 3 were classified as tertiary headache
centers, all situated in Germany).
Intervention provider
Health providers who administered interventions were
certified psychologists or psychotherapist with extensive
experience in the administered treatment and/or in the
management of chronic pain conditions (9 studies,
32.14%); research assistants, students in clinical psych-
ology or doctoral trained psychologist (3 studies,
10.72%); trained neurologists (2 studies, 7.14%); a multi-
disciplinary team including (depending on the study) at
least two among psychologists, neurologists, physical
therapist, physiotherapists, occupational therapist, nurses
(4 studies, 14.28%); mid-level providers (i.e. nurse practi-
tioner or physician assistant) with expertise in headache
evaluation and management (1 study, 3.57%). In 4 stud-
ies (14.28%) interventions were delivered online or by
smartphone application (app) or employing audiotape.
In two of these cases, it was specified that the content of
the intervention was developed by the team of authors
together with a professional advisor in stress manage-
ment [14] or a team of psychologists, employee assist-
ance professional and physical therapist [50]. In [51] a
psychologist delivered the intervention to the control
group while it was not specified who provided the ex-
perimental intervention (biofeedback). Finally, 4 studies
(14.28%) did not specify the intervention provider.
Funding
Heighteen out of 28 studies (64.29%) were acknowledged
as funded. In particular, they were granted by private (2
studies), public (6 studies) or both private and public (7
studies) funding (1 did not specify the nature of
grant [63]). In one case [54] it was specified that the cer-
tified psychologist who administered the intervention
was part of the clinical staff. Other three studies speci-
fied that all costs were covered by the patients’ health in-
surance [12], or that funding covered all costs with the
exception of clinical care, so that patients’ insurers were
billed for clinic visits [48] or specified solely that clinical
costs were paid by health insurances [13]. Three
(10.71%) studies declared no funding. Finally, 5 (17.86%)
studies did not specify any funding in the acknowledg-
ments section or elsewhere but in two cases it is possible
to infer from the full text that personnel who delivered
the intervention was part of the hospital tenured staff
[15, 61].
To sum up, different kind of interventions were ap-
plied, mainly using an individual basis and a face to face
implementation, with a prevalence of CBT approaches
and treatment duration ranging from 1-day to 9months,
having them a different degree of intensity. Such inter-
ventions targeted patients mainly with primary CH, with
only few explicitly excluding patients with MoH and 4
focusing on them. As regarding the effectiveness of these
interventions, a reduction in frequency of attacks was
the most reported outcome, observed in 13 out of 28
studies. Retrieved studies were distributed in different
countries, with a prevalent and balanced distribution in
USA and Europe. The setting of the interventions in-
cluded hospitals, university hospitals, pain centers,
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(tertiary), headache centers (affiliating to university or
hospital), Institutes for Treatment and Research-IRCCS,
primary care settings. Intervention providers in most
cases had high qualification or were multidisciplinary
teams. Most of the studies were funded with private or
public funding.
Evaluation of the methodological quality of selected papers
Overall, the quality of the included studies was variable;
the %QATSDD score ranged between 38.10% (mean raw
score = 16) [67] and 80.95% (mean raw score = 34) [14],
with an average quality score for all papers of 64.88%
(raw score of 27.25). Only two studies resulted under the
50% of the total score (raw score of 21) (Table 2). Varia-
tions in quality among studies concerns the description
of the research setting, the explanation of the rationale
for the choice of data collection tools and the presence
of statistical assessment of reliability and validity of tools
themselves. The lowest QATSDD single item score was
referred to user involvement in the design of the study,
with only six studies reporting it (item mean score ±
SD = 0.39 ± 0.83) [11, 13, 14, 23, 50, 62]. Also, a repre-
sentative sample of target group of reasonable size is ab-
sent in most studies due to recruitment among general
population/students or small patients sample size for
each type of headache diagnosis (item mean score ± SD =
1.25 ± 0.44) [11–15, 23, 49–51, 55–58, 60, 62–64, 66–
68]. Sample size considered in terms of analysis is lack-
ing in 18 out of 28 studies (item mean score ± SD =
1.04 ± 1.43) [11–13, 15, 23, 49, 50, 52, 54, 55, 57, 59–61,
63, 64, 67]. Finally, most papers discussed limitations in
details, but only three critically mentioned the strengths
of the research (item mean score ± SD = 1.86 ± 0.59) [50,
53, 56].
Contacting authors by e-mail - results
Of the 28 authors contacted, 2 (7.14%) replied to our e-
mail filling in the survey. In one case the author speci-
fied that the intervention described in the related paper
is nowadays routinely applied but with some adjust-
ments. He/she also pointed at the lack of qualified staff
and missing support by the management as main obs-
tacle factors to the implementation of the intervention
into clinical practice (choosing among multiple choice
answers; see our survey in the Supplementary material).
Finally, he/she underlined the availability of a multidis-
ciplinary team (together with the availability of a Clinical
Psychological Service or qualified psychological staff) as
a facilitating factor for the application of the intervention
into routine context (choosing among multiple choice
answers). In the other case, the author replied that the
intervention was not routinely implemented after the
end of the research because of a lack of funding
(response selected by choosing among the multiple
choice survey we sent).
Visiting websites - results
The involvement of a clinical center as a site of recruit-
ment and/or treatment was described in the full text of 18
out of 28 studies (64.29%). Among them, a webpage/web-
site was available in 16 out of 18 cases (88.8%). Two stud-
ies shared the same website (hence only 1 website will be
counted from here onward). Five websites were in English,
5 contained an English version, 5 did not have an English
version (but 2 were in Italian). Twelve websites were
hence visited searching for specific sections/pages describ-
ing psychological interventions offered for headache/mi-
graine by the center (see Supplementary Table). In
particular, 5 sites did not contain any information about
psychological approaches to headache; two sites described
psychological approaches offered to patients with head-
ache, but treatments investigated in the published papers
were not mentioned [51, 62]; one site (the one corre-
sponding to 2 studies) contained a specific section focus-
ing on treatment for chronic migraine but on the date of
consultation (September 27, 2019) the page was ‘under
construction’. In one case [49] it was not clear whether
the described treatments were at least partly offered by
the clinic. Only in three cases, in the corresponding web-
site, there was a description of the treatment on which the
studies were focused on, whit clear reference to the imple-
mentation of the treatment itself into the routine clinical
setting [11, 23, 50].
Discussion
The current paper investigated the implementation of
the most recent psychological interventions for CH into
routinely clinical settings by using three integrated
methodologies and briefly summarizing the effectiveness
of such interventions.
Different psychological approaches have been used in
retrieved papers, covering all the three categories consid-
ered (RT, BFB and CBT). In particular, the majority of
studies targeting adult patients with CH used CBT inter-
ventions, although the proposed approaches were very dif-
ferent in terms of aims, contents and structures, including
standard CBT interventions such as coping with triggers
and more recent approaches as mindfulness and ACT.
Whereas mindfulness focus on directing attention to bodily
sensations such as breathing, as well as non-judgmental
awareness of the present [70], ACT is characterized by will-
ingness to experience rather than control of pain and the
pursuit of broader life values [71]. Such interventions ap-
peared to be feasible, well-tolerated (medium-high percent-
age of adherence to treatments) and able to effectively
impact at least one headache outcome, which is in line with
previous reviews [18, 38, 42, 45]. In particular, we are
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nowadays assisting to gaining popularity of mindfulness
and ACT because of their efficacy in the reduction of head-
ache intensity [18] and in chronic pain treatment in general
[72].
Around half of the retrieved studies included MoH
patients, with one study specifically focusing on the pre-
vention and three on the management of the withdrawal
from MoH. This is of interest because the presence of
MoH is particularly difficult to manage and patients
suffering from this condition require multidisciplinary
approaches including pharmacological and non-
pharmacological therapies [59]. Despite that, the
criteria of MoH has been not considered among the
exclusion criteria in many studies. As for the proposed
treatment, studies including MoH used multidisciplin-
ary intervention (i.e. [11, 13, 15]) or compared the
effectiveness of psychological intervention versus
pharmacotherapy (i.e. [23, 51, 59, 67, 68]). Overall,
they showed the favorable impact of multidimensional ap-
proaches on several CH dimensions in MoH such as a re-
duction of number of headache days/month [12, 13, 15],
depressive symptoms [12, 15], headache-related disability
[11, 15], and amount and intake frequency of medication
[15]. Studies contrasting psychological and pharmaco-
logical approaches suggested at least equal (i.e. [59]) or su-
perior (i.e. [51]) efficacy of psychological approaches
especially in terms of compliance [23, 67] but also in
symptoms relief [51, 67]. Such findings encourage future
researches on the application of behavioural interventions
in MoH.
Great heterogeneity emerged in terms of geographical
context, indicating a diffuse relevance and need of therap-
ies for CH, which is in line with recent recommendations
of different headache agencies worldwide (i.e. USA: [73–
75]; CANADA: [76]; BRASIL: [77]; UNITED KINGDOM:
[78]; ITALY: [7]; FRANCE: [79]; SPAIN: [80]; GERMANY:
[81]; JAPAN: [82]). Overall, they recommend that patients
with headaches should undergo psychological therapy as
an alternative or supplement to pharmacological treat-
ment. In the same way, the Italian Consensus Conference
on Pain in Neurorehabilitation (ICCPN) recommended
electromyographic, thermal and electro galvanic biofeed-
back interventions (grade of recommendation A) in
addition to autogenic training, relaxation training (grade
B), hypnosis (grade C), and biofeedback intervention com-
bined with virtual reality for the treatment of chronic
TTH and migraine [21].
An interesting issue regarding possible barriers and
facilitators to the implementation of interventions, is
represented by funding. The presence of funding was ac-
knowledged in more than half of the articles. Studies
were supported by both private and public grants (or a
combination of them) which usually were given for a
limited time (months or few years) for research
purposes, but not to plan clinical activities and imple-
mentation of the intervention in clinical routine. Finan-
cial costs are generally recognized as a pressing issue in
the field of research [83] and a significant barrier deeply
affecting the translation from research to clinical prac-
tice of empirically supported psychological interventions
[84]. As an example, it has been observed that different
payment methods (i.e. pay for performance, P4P), used
by policymakers to transfer funds to health care pro-
viders (both individual or group professionals) can im-
pact in different ways on the utilization of care facilities,
especially by outpatients with chronic conditions [85]. In
the case of the present work, one of the authors who
filled in our survey indicated the impossibility of retriev-
ing funding as the main reason for not continuing the
administration of multi-componential intervention after
the end of the research. In some cases, psychological in-
terventions were covered by patients’ insurance cover-
age, which may vary depending on the specific insurance
and on the health care system of the country. Patient
willingness to pay for care in the headache clinic was
considered by some authors as a criterion for the success
of the intervention (i.e. [48]).
Moreover, it has to be said that different settings are
not equivalent in terms of attracting devoted funding,
recruiting high specialized professionals as part of the
tenured staff, individualizing interventions, having a
multidisciplinary team with ad hoc competences on the
management of headache. If we hypothetically put them
on a continuum, studies performed in purely academic
settings and recruiting people among the general popu-
lation are the farthest from the implementation of inter-
ventions (unless collaboration with a clinical center is
established), while researches in tertiary headache/pain
centers are the closest to. University hospitals or general
pain centers which may benefit from some but not all
advantages of more specialized centers stand in the mid-
dle of this continuum. Among the studies we selected
and explored in detail, the majority of them (75%) were
performed in purely academic settings or combined
university-hospital contexts.
In over half of cases providers were healthcare profes-
sionals with high specialization, ad-hoc training, and
expertise in the administration of the proposed interven-
tion and/or in the management of chronic pain. Al-
though it is not custom to detail in scientific papers
people paid with a research grant, it is reasonable to
infer that funded studies covered professionals’ salaries
at least for the time of research. This is surely the case
of [68] where it was clearly stated that the therapist was
funded by a Charity, and of [11] in which it was specified
that initial funding from the Alberta Medical Services
Delivery Innovation Fund covered team salaries for three
years, after which long term funding was provided to the
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program by a Regional Pain Program. Only in three
cases, it was specified that the healthcare providers were
part of the hospital/center clinical staff [15, 54, 61]. In-
terventions requiring high specialized professionals need
more resources in terms of both salary and professional
training, although it is likely that different amounts of
training will be needed for different interventions. Of
note, a recent study by Crome and colleagues [84] tested
a hypothetical model taking into account potential pro-
fessional training costs in relation with the adoption of a
novel therapy, concluding that training costs should be
carefully considered in decisions about implementing a
psychological intervention.
The need of high-specialized professionals does not
maximize cost-efficiency, especially when interventions
were administered on individual-basis, representing a
barrier to the continuation of interventions. However, it
as to be noted that one out of three studies used group-
based administration. A group-based delivery can be
more effective than individual delivery [18] possibly be-
cause group-modality builds confidence, increases social
interaction and promotes integration [86]. Furthermore,
group-based approaches allow reducing the costs and
improve the availability of the interventions [87, 88],
similarly to e-health approaches, which have been intro-
duced in 4 of the included studies. In the last years there
is indeed a growing interest in the use of electronic be-
havioral interventions as well as mobile technologies
such as smartphones for improving the care of CH.
Nevertheless, the use of mobile devices is still scarce and
further studies are warranted to establish the effective-
ness and the degree of compliance of such new adminis-
tration modalities. Also, the matter of security and
privacy of health data should be addressed [22, 43].
To sum up, the implementation of psychological treat-
ments for CH is possibly hampered by a combination of
factors which should be taken into account by researchers
and clinicians who will deal with the treatment of CH. For
example, missing funding is reasonably related to people
turnover, professionals training and to the difficulty in
implementing high specialized interventions.
Information summarized in this paper give to re-
searchers, clinicians and health agencies useful data on
psychological approaches, healthcare professionals and
targeted patients in the field of CH treatment. Also, the
present work provides data on the geographical context
and setting of the implementation of psychological inter-
ventions. Exploring these aspects highlighted possible
gaps, barriers and facilitators to the implementation.
However, this exploration did not allow to give a conclu-
sive answer to our first question: are these psychological
interventions available for patients in the routine clinical
care? It has to be recognized that a great difficulty in re-
trieving information about what happened after the
conclusion of researches emerged. Indeed, although all
papers were interested in testing behavioral approaches
aiming at ameliorating the clinical management of CH,
few studies made a clear reference to the intent or possi-
bility to implement the intervention into the local clin-
ical context. Among them, [68] specified that it was a
pilot study to provide design information necessary for a
future definitive trial of the treatment within a United
Kingdom-National Health System context. Also, [11]
tested a multi-componential program that was devel-
oped in a public setting and concluded that ‘with appro-
priate support from funding agencies, a multidisciplinary
headache program can be successfully established as part
of the Canadian public healthcare system’. Furthermore,
with few exceptions, the section of papers referring to
the limitation of the study was almost always referred to
research aspects like small sample size, missing of
equivalent control group, etc. with no reference to clin-
ical application.
In order to explore the availability of interventions, we
also contacted the researchers. Unfortunately, this strat-
egy did not allow to obtain any further useful informa-
tion on the implementation of the interventions, with
only two respondents. However, the utilization of this
strategy, allowed to observe a turnover of authors: in 5
cases the e-mail address of the corresponding author did
not exist anymore, possibly because authors had moved
to different institutions or private practice. In further 4
papers, it was specified that the research was based on a
(university or doctoral) dissertation thesis, which may
imply (although not necessarily) discontinuation in the
managing or supervising interventions after graduation/
PhD has been achieved.
As for the strategy to visit websites, in at least 7 cases
we achieved further information with respect to those
included in the published paper. For example, in the
website of Hadassah University Hospital, Jerusalem [23]
it is specified that ‘headache is treated with a multi-
dimensional approach taking into account biological,
emotional, social and functional components. Behav-
ioral interventions are regularly offered to patients as
complementary therapies. Patients can choose their
preferred treatment and combine treatments as
needed. Collaboration with the Medical Psychology
Unit of the Hospital is available for patients interested
in psychological counselling’. In the online pages of
the Departments of Neurology and Emergency Medi-
cine, NYU, Langone Medical Center, New York City
[62] several treatments are described as offered to
people with headache/migraine including evidence-
based relaxation techniques, BFB, progressive muscle
relaxation, CBT and a brief description of each treat-
ment is given (see Table 1 and Supplementary Table).
Internet and other technological instruments (i.e.
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apps) represent useful and easy-to-access source of
information for potential researchers and patients,
that should be constantly updated to avoid becoming
further barrier to the accessibility of interventions.
This paper presents both strengths and limitations.
As regards strengths, this systematic review focuses on
an original topic not sufficient explored yet, which is
stressing the existing gap between research and clinical
practice and informing researchers, clinicians and health
agencies on barriers and variables favoring implementa-
tion of evidence-based psychological approaches to CH
in adult. Moreover, our search approach was made up of
three complementary strategies (literature, direct contact
with authors, websites search) allowing a more compre-
hensive understanding of the implementation of psycho-
logical interventions.
As regards limitations, it is not custom in scientific lit-
erature to provide information on what happens after
the end of published research. Second, we limited litera-
ture research to the period 2008–2018 therefore consid-
ering only the more recent studies. Thirdly, we based
our reports on what was described on papers or web-
sites, but we cannot exclude that some papers did not
specify i.e. the presence and nature of a grant in the ac-
knowledgments section. Also, websites are not con-
stantly updated, and the lack of information on a
hospital/clinical center website does not necessarily
mean that the interventions are not actually imple-
mented. Finally, we should keep in mind that more re-
cent published studies would have had less chance to be
implemented in the last few months.
Conclusions
Despite limitations, the present paper explored studies
reporting evidence-based psychological interventions for
CH, also including MoH, showing that they are feasible, ef-
fective and well-tolerated, alone or as part of multi-
componential approaches. By contrast, very few studies
provided information on the actual implementation of re-
sults into clinical routinely settings. The examination of
barriers and factors affecting the accessibility and
generalizability of interventions, together with analysis of
cost-effectiveness, should be included in future studies.
Moreover, including in the professional training of clinical
scientist contents regarding dissemination and implementa-
tion of interventions can represent a valid way to strength
the link between future research and clinical practice.
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